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Natural Gas, Electricity, and Decarbonization
Situational Assessment

> U.S. energy picture fundamentally shifted 

starting around 2005

─ Revolutionary shift to natural gas shale, growing 

wind & solar generation, energy efficiency

> Shale gas is a major benefit to the nation and 

to natural gas consumers

─ Over $75 billion annual energy savings  more 

spending power

─ Major improvement in U.S. manufacturing 

competitiveness; heightened GDP growth, jobs

> World-leading CO2 reductions (offset coal); 

28% reduction in power sector emissions

Ongoing shift towards lower carbon/
zero carbon energy options

American Chemistry Council
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Space Heating On A Cold Day Requires Much More Energy 

Than Space Cooling On A Hot Day

Winter Heating from 

0oF to 70oF …is like…

Summer Cooling from 

125-145oF to 75oF

Supporters of residential electrification underestimate challenges of 
space heating, particularly in colder climates. Home heating requirements substantially 

greater than cooling.  

14.5:1

3.4:1
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Low Carbon Pathways

Expanded use 
of high-
efficiency gas 
equipment

Hybrid natural 
gas furnace and 
electric heat 
pump systems

Building 
envelope 
improvements

Near-
Term

(25-50+%) Thermal heat 
pumps for 
space & water 
heating

Micro CHP 
systems

Deep 
building 
retrofits

Next-Gen
(40-60+%) Renewable 

natural gas 
blends (bio-
methane)

Solar 
thermal/natural 
gas space & 
water heating 
systems

Renewables
(Added 10-30%)
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New York Electric

California Electric

Mature 
Natural 

Gas

Mature 
Natural 
Gas w/ 

RNGGas 
Heat 

Pumps

Gas Heat 
Pumps 
w/RNG

Current grid

Future grid with high 
seasonal use factor

Current grid

Future grid with high 
seasonal use factor

Electrification of homes an expensive carbon abatement measure. Similar to placing a $1.70-
$3.50/gallon tax on gasoline.  Also places large seasonal burden on electric system. 

Cost/Benefit Chart

$300/ton CO2 = 
$2.62/gallon 
gasoline tax

Massive Increase In Peak Power Demand

http://www.gastechnology.org/events/Documents/WGC2018-GTI-Presentations/Future-Residential-Natural-Gas-and-Electrification-in-Low-Carbon-Regions-Technical-Paper_Liss-Jun2018.pdf

http://www.gastechnology.org/events/Documents/WGC2018-GTI-Presentations/Future-Residential-Natural-Gas-and-Electrification-in-Low-Carbon-Regions-Technical-Paper_Liss-Jun2018.pdf
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Detailed yearly profile (8,760 
hour) residential home 
electricity use model. 

All-electric home experiences 
very high peak electric 
demand (with severe needle 
peaks) on cold days due to 
reduced electric heat pump 
efficiency and performance. 

Expanding this to multiple 
homes would impose large 
burden on (dispatchable) 
electricity generation and 
electric transmission & 
distribution networks.  

Winter heating peak electric loads

Summer cooling peak electric loads

Over 3X Higher 
Power Demand 

With Severe Spikes
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Compromise consideration:
Using an electric heat pump as a 
mild winter weather space 
heating complement to natural 
gas space heating is a 
reasonable option to consider 
(if cost-effective for consumers).  

Modest cost: requires 
homeowners upgrade AC unit to 
electric heat pumps for new or 
replacement equipment.  

Year-round electricity demand 
is more level using a hybrid 

space heating approach.  
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Critical Infrastructure: Growing number of homes and businesses relying on 
natural gas pipeline network and onsite natural gas generators to 

ensure their power reliability
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Energy Distribution Service Reliability
Summary of Survey Results

> Natural gas distribution 

achieves “six sigma” 

reliability levels and low 

outage rates

─ Mostly planned outages

> Electric distribution 

approaches “five sigma” 

reliability with higher 

annual outage rates 

─ Mainly unplanned 

outages

http://www.gastechnology.org/Solutions/Documents/Assessment-of-Natural-Gas-Electric-Distribution-Service-Reliability-SummaryReport-Jul2018.pdf 
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What Could End-use 

Energy Look Like in 

2050 with Customer 

Choice?
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…Best Serves The Customer
Defines a pathway to the future which provides customers with the 

flexibility to use, produce, and manage energy the way they want – while 

ensuring universal access to reliable, safe, affordable, cleaner energy

Integrated Energy Network…
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End-use (Final) Energy By Sector

* Excludes upstream and midstream energy use, e.g., power generation, oil and gas extraction, refining, and pipelines
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• Customers have broad 

technology choices and 

control

• Economy-wide 

assessment

• Customer decisions 

integrated with detailed 

electricity supply model
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CONSERVATIVE
Slower Technology 
Change 

• AEO 2017 growth path 

for GDP and service 

demands, and primary 

fuel prices

• EPRI assumptions for 

cost and performance of 

technologies and energy 

efficiency over time

• Existing, state-level 

policies and targets

REFERENCE Reference Technology

PROGRESSIVE
Reference Technology + 
Moderate Carbon Price

TRANSFORMATION
Reference Technology + 
Stringent Carbon Price

EPRI’s U.S. National Electrification Assessment Scenarios
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U.S. National Electrification Assessment (USNEA) – Results

2015-2050
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Cars and Light
Trucks

Heavy-duty
Trucks

Bus / Transit /
Rail

Space Heating Cool / Light /
Appl. / Elec.

Buildings Other Industry
Process

Constr. / Ag. /
Min.

Industry Boilers Industry Other

Electricity Natural Gas Petroleum Coal Bioenergy

Final Energy Use Today 
Quad BTUs

Cars and Light

Trucks

Heavy-duty

Trucks

Bus / Transit /
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Heating

Cool / Light /

Appl. / Elec.

Buildings

Other

Industry

Process

Constr. / Ag. /

Min.

Industry

Boilers

Industry

Other

Total NG ~26 Tcf

Electricity ~3740 TWh

End-use Electricity generation/upstream

Total Final Energy
Quad BTU

Total CO2 Emissions
Million Tons CO2

Per Household

Energy Expenditures
Real 2015 USD

60.8

5,200

$4,530

* Final Energy, excludes upstream and midstream energy use, e.g., power generation, oil and gas extraction, refining, and pipelines 

TRANSPORTATION BUILDINGS INDUSTRY
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Final Energy Use in 2050

* Final Energy, excludes upstream and midstream energy use, e.g., power generation, oil and gas extraction, refining, and pipelines 
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REFERENCE SCENARIO – No Federal Carbon Policy

Total Final Energy
Quad BTU

Total CO2 Emissions
Million Tons CO2

Per Household

Energy Expenditures
Real 2015 USD

47.4

4,260

$2,720

Total NG ~37 Tcf

Electricity ~4930 TWh

End-use Electricity generation/upstream

32%
20%

20%

40%

42%

TRANSPORTATION BUILDINGS INDUSTRY
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U.S. State & Utility Electrification Assessment
Projects in Development

Update: October 16, 2018

CA

TX LA

WI

IL

AL GA

TN

PA

NY

Key – State Project Status

• Funding Commitment

• Interested

• Prospect

MD

OR

WA

VA

NC

WV

MN

AZ

CO

HI

Current Participation: 10 States with 15 Members + Ontario

MI

Myriad of Local 
Differences

Building Stock

Grid Impacts and 
Pricing

Infrastructure
Investment

Local Air Quality

State Studies Address: 
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Despite lots of modeling detail, different messages driven primarily by questions asked

Electrification Studies: Separating the Insights From the Noise
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Improve Productivity, Reduce Emissions, 

Reduce Cost, Deliver Other Non-Energy Benefits, 

and Make More Controllable

Efficient Electrification – “Sustainable” Opportunities

AIRPORT/PORT ELECTRIFICATION SMART HOME DEVICESELECTRIC VEHICLES

ADVANCED MANUFACTURING HYBRID RESIDENTIAL HEATINGINDOOR AGRICULTURE
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Societal Cost 

Test (SCT)

Participant

Cost Test (PCT)

Total Resource 

Cost (TRC) 

Ratepayer Impact 

Measure (RIM)

Utility Program Admin  

Cost Test (PAC)

Energy Efficiency 

Cost-Effectiveness 

Tests

Efficient Electrification Benefits/Cost Framework… 

Leveraging Efficiency Cost-effectiveness Tests...

IS THE PARTICIPANT BETTER OFF? (PCT)

IS RESOURCE EFFICIENCY IMPROVED? (TRC)

ARE RATES LOWERED? (RIM)

ARE SOCIETAL COSTS LOWER? (SCT)

ARE REVENUE REQUIREMENTS LOWERED? (PAC)

KEY QUESTIONS
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Together…Shaping the Future of Energy
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